AD-A195 206 SVNTHESIS OF STABLE HICROC"SULES FROH TIEMTODE
L COMPONENTS(U) TEXRS A AND M ARCH
ION CDLLEBE STATION A R FICHT ET AL. 2’ "! ]
MIFIED nouu-w-x—

/1




O A N A DO A A L A AT O AT R AT R T a T a T ala e am s Tar o, T T,

)

)

4

.

" foo s &
== & == 2.2

: =

" T

; I e

: izs e pee

-

.
" WMEUROCP RESOLUTION TES. Chip

o NATIONA SUKLAG it S TANLARDS (96 ¢

-

7 LA

&

efeZa

- - - - - - - -

AR A e
SN OO TS

¥
) -\"
1.}.. .‘J"-;i'.'ﬁ. -

RN

.
W N

N
B




. Unclassified ‘ '
SEC. TV CLASSF CAT QN OF "= 2ae

UMENTATION PAGE

T3 RESORT SEC. D FE5 T wE VAN L5
v AD-A195 286 NA
23 SECORITY vor 3 S5 RBL- ON AvALAZL Y oF 2E-n30
. . S Distribution Unlimited
I0 JDEC_ASSF CAT-ON DOWNGRAZN ST
NA
3 CIRECRANLNG JRCANIZAT ON 2E2CR™ '\J\_"-‘B::"SD 3OVON TIR NG CRCANCATON SESZRT NUVEBER S
Texas A&M University NA
5a NAVIE OF PEIFCRAMAG CRGANIZA- ON 50 DFFCE L*WBOL | "3 NAME OF VO ITOR NG JRCAN ZA” UN
Texas A&M University it acpicsoe! .
NA Office of Naval Research
¢ ADDRESS Gty State. ana ZIP Code) 75 ADORESS (City. State and ZIP Coae)
Texas A&M Research Foundation 800 N. Quincy Street
P. 0. Box 3578 Arlington, VA 22217-5000
follege Station, Texas 77843
32 NAME OF SUNDING SPONSCRING 8o OFFCZ 5YMBOL |3 PROCUREMENT INSTRUMENT DENTF CAT ON NULMBER
JRGANIZATON (f aﬁou(able)
Office of Naval Research ONR N00014-87-K-0382
3¢ AT IRESS (City, Stare, ang 2P Coge) "0 SOURCE OF =UNDING NUMBERS
. 230CGRAM PROJECT TASK WORK T
800 N. 0“1”$Y S§é217 5000 ZIVENTNO  [NO NO ACCESSON NO
Arlington, VA 61153N RR4106

1

TiTLE linclude Security Classification)
(u) Synthesis of Stable Microcapsules from Trematode Eggshell Components

12 PERSONAL ALTHOR(S)
Allison R. Ficht, J. Herbert Waite, Barbara L. Doughty, W.M. Kemp

'3a TYPE OF REPORT 13b TIME COVERED 114 DATE OF REPORT (Year, Month, Day) [1S 2~GE COUNT

annual FR0M 8/1/87 O _4/30/8 4/29/88

‘6 SUPPLEMENTARY NOTATION

7 COSATI CODES ‘B SuB.ECT TERMS Continue on reverse if necessary and dentify by biock number}

FELD GROUP SL8-GPOL?

Microcapsule, Dopa-proteins, trematode, crosslinks, eggshell

»

'9 ABSTRACT .Continue on reverse 'f necessary and :dentify by biock number)
>~ Four Dopa-containing proteins have been isolated from Fasciola hepatica and purified to

homogeneity (72kd, 31kd, 21kd, 12kd); the proteins are synthesized in the worm vitellaria and
are strongly implicated as precursors of the quinone-tanned eggshell. Amino acid composition
of the four proteins has been determined and tryptic fragments of the 31kd and 12kd have been
sequenced. All proteins are similar in solubility and isocelectric point and are extremely
rich in glycine and dihydroxyphenylalanine. Sequence data (31kd, 12kd) indicate that modified
tyrosine residues are flanked by gtycine (gly-dopa-gly) and that large regions of polyglycine
are present in the protein. Rabbit antisera has been utilized to isolate putative gene copies
of the 20kd and 31kd genes from newly synthesized cDNA libraries. 1In addition, a battery of
monoclonal antibodies has been raised against the 31kd protein as a tool to probe production
and modification of the eggshell proteins in vivo and in vitro. Monoclonal antibody developed
against components of Mehlis' gland, uterus, ootype and vitellaria are also being evaluated.

'

[
~ ., te 2

s

20 OISTRIBUTION  AVAILABILITY OF ABSTRACT 2" ABSTRAC™ SECURITY CLASSIFICATION
X UNCLASSIFIEDAUNLIMITED O same as 3~ Clo~¢ st (U)
223 NAME QOF RESFONSIBLE NDHWIDUAL 22b TELEPHONE (Include Area Code) | 22¢ QFFICE SYMBOL
Dr. Marron (202) 696-4760 ONR
00 FORM 1473' 84 MAR 83 APR editiOon May De Jsed unt exhausted. SECURITY CLASSIFICATION OF THIS PAGE

All other ed:tions are obsolete.

MOAR I S SR OO L L PR R
AT AT AT VAT WP S I




»
"
-
rd
3
Y3
g
X

rarrL.

%

%

G
-

D

5

3

»

" \
Wy Synthesis of Stable Microcapsules from

L Trematode Eggshell Components -

Allison R. Ficht \
Dept. of Medical Biochemistry and Genetics y

SO

Barbara L. Doughty ;
Dept. of Veterinary Microbiology and Parasitology 2

o N &Y

Walter M. Kemp

» Dept. Biology Accesion For I :
~ NTIS CRA&I N Lo
g Texas A&M University CTiz T1aB 0 :
College Station, TX 77843 Unanno siced "

Jusufication ‘

RS e aen .._j
-

?

1

- J. Herbert Waite By L N
i Marine Biology/Biochemistry Program Dhéanzﬁjumm”w— T
[ College of Marine Studies S
‘ﬁ University of Delaware Avaiaminty Cnges
s Lewes, DE 19958 "”~‘”T'AZIV}BETQT
S Cidl

CONTENTS

Probe Isolation/Application.................. ... ....

Gene Isolation........... ..., Page 3

References. ... ... . . . . Page 4

XA A Ay

Tables................. e e e

,J
¥ T %N Y Y oy 3% A%t WA WO T 0% S W% S ] PO AL BN AL W) RIS | T IT AT SO IEAS IENS )
.0‘.0 "’x LA ) '. LN ) ’ RIERV G -. ., .uo.. '.“’t.. A A A AN RN ‘ PRV "’* f ' ..‘l-.o.

“ o
e




PAg T T e gan gan - - . e o - ORIy
[ P N L L FR L W B Vel Sl DA A A N TP S P N S A 0 R D LR o L R R (S At * L ')

SUMMARY

Four Dopa-containing proteins have been isolated from Fasciola hepatica and
purified to homogeneitv (72kd, 31kd, 21kd, 12kd): the proteins are svnthesized in
the worm vitellaria and are strongly implicated as precursors of the quinone-
tanned eggshell. Amino acid composition of the four proteins has been determined
and tryptic fragments of the 31kd and 12kd have been sequenced. All proteins are
similar in solubility properties and are extremely rich in glvcine and
dihvdroxvphenylalanine. Sequence data (31kd, 12kd) indicate that modified
tyrosine residues are flanked by glvcine (gly-dopa-gly) and that large regions of
polyglycine are present in the protein. Rabbit antisera has been utilized to
isolate putative gene copies of the 20kd and 31kd genes from cDNA libraries. In
addition, a battery of monoclonal antibodies has been raised against the 31kd
protein as a tool to probe production and modification of the eggshell proteins
in vivo and in vitro. Monoclonal antibody developed against components of
Mehlis’ gland, uterus, ootype and vitellaria are also being evaluated.

I. Dopa Protein rPurification

The major dihydroxyphenylalanine containing proteins of Fasciola hepatica
(72kda, 31kd, 21lkd and 12kd) have been purified to homogeneity from adult worms
largely by virtue of their solubilities at neutral and acid pH. The 31kd protein
is the most abundant DOPA containing protein and has been extensively
characterized (1); fractionation of 31kd eggshell precursor protein on a borate
affinity column indicates that i) protein bound tyrosine residues serve as
precursor to DOPA residues and ii) a gradient of posttranslational modification
(tyrosine -> DOPA) exists in the population of precursor molecules. Amino acid
analysis on all four highly purified proteins has also been carried out (Table I)
and suggests that glycine and DOPA are major constituents by weight of all four
precursor proteins. Three of the proteins are also extremely aspartate/
asparagine rich with a histidine predominance in the fourth protein (12kda).
Sequencing of tryptic Dopa-rich peptides derived from the 31lkda protein and also
from the 12kda protein has provided valuable insite as to the site specificity of
tvrosine modification; in all cases documented, modified tyrosine residues are
flanked by glycine. Peptide sequence has also provided a basis for synthesizing
oligomeric DNA probes employed in isolating genes and/or confirming the identity
of cloned sequences.

II. Probe Isolation/Application

A. Oligomeric DNA probe - In addition to the previously constructed probes
specific for the 31lkd protein we have constructed a probe representing a sequence
within the 12kd gene. The previously constructed oligomeric probes were
extremely degenerate due to the presence of numerous glycine residues and as a
result were not extremely useful in hybridization studies; in contrast the
peptide senquence of the 12kd protein can be "back-translated” into a DNA sequence
with a limited degeneracy. This probe is currently being employed for
hybridization selection of the 12kd protein coding sequence directly from a cDNA
library. The peptide sequence is shown below along with the corresponding DNA
and probe sequence:
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5' CAT CAT TGG GAT GGG TAT GGG TAT 3' "sense" strand

c C ¢ A C A C
T T
C C
3' GTA GTA ACC CTA CCC ATG CC 57 probe
G G G T A
A
G
B. Polyvalent antisera probes - Polyvalent rabbit antisera were raised

against purified 31kd protein and a mixture of 20kd and 31kd protein. These
antisera were raised by Cambridge Research Biochemicals and their reactivity
confirmed via Western Blot analysis. The antibody has been used to successfully
screen an adult Fasciola hepatica expression library and is also being used to
localize the proteins in adult and juvenile worm sections (2).

C. Monoclonal antibody probe - One of the objectives of this proposal
involves the study of the biological processes of eggshell formation in the
trematode flukes S. mansoni and F. hepatica. We have elected to use monoclonal
antibodies against purified eggshell precursor proteins to begin to determine
points of crosslinking and assist us in purifying large quantities of these
proteins for further study. Our first objective was to produce and characterize
a battery of monoclonal antibodies reactive against eggshell components. We have
currently in our inventory 43 monoclonal hybrids reactive against a purified
3lkda eggshell precursor protein (Table II). These monoclonal antibodies are
being cloned by limiting dilution and rescreened by ELISA, Western blot and
immunoelectron microscopy. Additional monoclonal antibodies produced after
immunization with Mehlis’ gland, uterus ootype and vitellaria are also currently
being evaluated. Additional human monoclonal antibodies reactive with S. mansoni
eggs have been characterized to be cross-reactive with F. hepatica. One of these
monoclonal antibodies, an IgM antibody, is reactive against two bands of
molecular weight range 30-40 kda in a Western blot using a crude homogenate
preparation of F, hepatica. Other monoclonal antibodies are now being evaluated
by immunofluorescence and immunoelectron microscopy. Electron micrographs of the
Dopa-rich vitellarial granules of juvenile and adult F. hepatica are shown in
Figures 1A and 1B, respectively.
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III. Gene Isolation

A. Library construction - A ¢DNA library was recently constructed using a
lambda gtll expression vector and mRNA derived from adult flukes. This library
contained approximately 1 x 106 original clones eighty percent of which carried
fasciola DNA inserts. Three libraries were constructed using size fractionated
RNA in the following ranges i) 500-1000 bp, ii) 1000-2000 bp and iii) >2000 bp.
Parallel libraries were also constructed in the vector lambda gtl0 to facilitate
hybridization screening. (3, 4) Previous expression libraries were constructed
using genomic DNA and mung bean nuclease; these proved to express an extremely
limited set of genes and were not useful for eggshell gene isolation.

B. Isolation of putative 20kd and 31kd gene coding sequences - An antibody
screening technique (2) was used to select a number of isolates from the
expression library containing 500-1000 bp inserts. The isolates fell into three
groups as follows: Group I contained a single 1000 bp insert; Group II contained
a single 400 bp insert. Group III contained a 1000 bp insert bisected by the
cloning enzyme EcoRI releasing a 540 and a 500 bp fragment. Probing of these
inserts with an oligomer corresponding to the female-specific 20kd protein of
zurita (5) suggests that Group II encodes a 20kd protein. The 1000 bp DNA's
presumably encode the 31kd protein since the antisera used for selection
recognize only a 20kd and 31kd protein. Subcloning and DNA sequencing of the
genes is proceeding to confirm the identity of these sequences.
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TABLE I :
N PUTATIVE FASCIOLA EGCSHELL PRECURSOR PRQTEINS :
: +
]
': PROTEIN APPARENT M W MAJOR AMINO ACIDS
L A 70kD asx  21% 2
5 Gly 11 3
! Dopa 4 i
% Tyr 9 ¢

Arg 8

B 31kD Asx 14
\ Gly 16
; Dopa 10
' Lys 13

‘.A_A,-',.
- e v

; Cc* 21kD Asx 16 :
o Cly 12 ;
. Lys 12
; Tyr 9
)
!
' D 12kD Gly 30 \
> Dopa 15 )
E His 14 ‘
! 3
H
- * from Zurita et al., 1987
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TABLE II

MONOCLONAL ANTIBODIES REACTIVE WITH 31 kda EGGSHELL PRECURSOR FROM F. HEPATICA

MONOCLONAL ANTIBODY E/C OD AGAINST 31 kda

ID1
AGS
FB7
GG12
GF12
FF5
HC12
BC11
FF9
FB12
BB10O
FF6
FC12
CD9
Fal2
CAl2

457
.966
.519
.447
.414
.406
.383
.379
.348
.345
.345
.294
.268
273
.283
.250
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FIGURE 1A: Transmission Electron Micrograph of the vitellaria of the juvenile

h F. hepatica fluke after excystment and one week of growth under in vitro tissue

7 culture conditions. 10,000 X

Ko

' FIGURE 1B: Transmission Electron Micrograph of an adult F._ hepatica fluke

. showing a more highly developed vitelline granule within the vitelline cell.
20,000 X
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